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CH2A HILL
Hardocd Group, Inc.

PO. Box 1500

FUichlrd, WA 99352. CH2MHILL
0 Hanbfod Group Inc.

June 17, 2004 CH2M-0401824

Mr. S. J. Trent, Manager
Environmental Information Systems
Fluor Hanford, Inc.
Post Office Box 1000
Richland, Washington 99352-0450

Dear Mr. Trent:

FINAL REPORT FOR THE SOIL SAMPLES FROM 216-Z-9 TRENCH-COLLECTED
DURING MARCH AND APRIL OF FISCAL YEAR 2004

References: 1. HNF-SD-CP-QAPP-016, "222-S Laboratory Quality Assurance Plan,"
Revision 8, dated January 29, 2004.

2. 216-Z-9 Trench Characterization Borehole Sampling and Analysis
Concurrence for Analytical Requirements, dated October 2, 2003.

3. Interoffice Memorandum, H. L. Anastos, FH, to Distribution,
"Semi-Volatile Organic Compound Analysis," FH-0300526, dated
February 3, 2003.

4. Interoffice Memorandum, H. L. Anastos, FH, to Distribution, "Volatile
Organic Compound Analysis," FHI-0300583, dated February 3, 2003.

5. SW-846, "Test Methods for Evaluating Solid Waste: Physical/Chemical
Methods," Revision 3, U.S. Environmental Protection Agency,
Washington, D.C., dated December 1996.

This letter and four attachments represent the final analytical data report for the soil samples
from the 216-Z-9 characterization borehole that were received at the 222-S Laboratory between
March 24 and April 21, 2004. The samples were analyzed in accordance with Reference 1
through Reference 5.

CH2M-0401824 6/17/2004 7:53 AM

41 A~ 0f) 4) 0. 2



Mr. S. J. Trent CH2M-0401824
Page 2
June 17, 2004

Should you have questions regarding this matter, please contact R. A. Bushaw at 373-4314.

Very truly yours,

Ruth A. Bushaw, Project Coordinator
Analytical Project Management
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Atttachments (4)
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Attachment 1
Narrative

222-S LABORATORY

FINAL REPORT FOR THE SOIL SAMPLES FROM 216-Z-9 TRENCH-COLLECTED
DURING MARCH AND APRIL OF FY 2004

1.0 INTRODUCTION

Seven soil samples from the 216-Z-9 characterization borehole were received at the
222-S Laboratory between March 24 and April 21, 2004. The samples were analyzed in
accordance with the 222-S Laboratory Quality Assurance Plan (Reference 1), 216-Z-9 Trench
Characterization Borehole Sampling and Analysis Concurrence for Analytical Requirements
(analytical instructions) (Reference 2), Semi- Volatile Organic Compound Analysis
(Reference 3), and Volatile Organic Compound Analysis (Reference 4), referenced in the cover
letter.

A Data Summary Report is included as Attachment 2. The correlation between the customer
sample identification number and laboratory identification numbers is presented in the Sample
Breakdown Diagrams included as Attachment 3. Copies of the Chain of Custody and Generator
Knowledge Information forms are included as Attachment 4.

2.0 SAMPLE APPEARANCE

For easier tracking of results, the samples were logged into the laboratory database as four
different sample delivery groups (SDG), as noted in the following.

SDG 222S20040061-This SDG consists of one customer sample numbered B17N61. This
sample was collected on March 23, 2004. It was delivered to the laboratory on March 24, 2004,
in three 40-mL amber bottles with septum lids. Analysis for low-level volatile organic
compounds (VOC) was the only request for this sample. The sample was described as dark
brown, medium coarse sand.

SDG 222S20040073-This SDG consists of three customer samples numbered B1 8XW3,
B18XR8, and B190T8-A. Samples B18XW3 and B18XR8 were collected on April 8,2004.
Sample B18XW3 was delivered to the laboratory on April 14, 2004, in three 40-mL amber
bottles with septum lids for low-level VOC analysis.only. For sample B18XR8, three
5-g En Core® samplers were received on April 8, 2004, for high-level VOC analysis. On April
16, 2004, two 60-mL bottles and one 120-mL bottle were received as B18XR8 for semivolatile
organic compound analysis (SVOA), polychlorinated biphenyl (PCB) analysis and inorganic and
radionuclide analyses listed in the analytical instruction. The samples were described as dark
brown, medium coarse sand.
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Sample B190Tj-A was collected and delivered to the laboratory on April 15, 2004. As received,
it was labeled as B190T8 for a radscreen analysis. However, after receipt, the customer point of
contact requested an additional isotopic plutonium analysis and requested that the results be
reported using the sample number B190T8-A. The sample was described as dark brown,
medium coarse sand.

SDG 222S20040100-This SDG consists of two customer samples numbered B17N64 and
B17N68. These samples were collected and delivered to the laboratory on April 21, 2004.
Sample B17N64 was received in five 40-mL amber bottles with septum lids for low-level VOC
analysis only. Sample B17N68 was received in three 5-g En Core® samplers for high-level
VOC analysis only. Sample 17N68 was described like the previous samples: dark brown,
medium coarse sand.

For sample Bl 7N64, three of the five bottles contained dark brown, medium coarse sand and the
remaining two bottles contained lighter colored, beige, medium coarse sand. The initial low-
level VOC analysis was performed using the first three of the bottles in numerical order and was
reported as sample number SO4MOO01 15. The bottle chosen for the sample analysis contained
the beige sand, while the bottles chosen for the rriatrix spike (MS) and matrix spike duplicate
(MSD) analyses both contained the darker browi sand. The customer point of contact was
informed of the discrepancy and an additional VOC analysis was requested on the remaining vial
that contained darker sand. No additional MS or MSD analyses were performed. The sample
results for the additional analysis are reported as sample BI 7N64-A (SO4M000124), as the
customer requested.

SDG 222S20040101-This SDG consists of one customer sample numbered B191Y4. The
sample was collected and delivered to the laboratory on April 21, 2004. Five bottles were
received for analysis; one 60-mL bottle was received for SVOA, one 500-mL bottle for
radionuclide analysis, and three 40-mL amber glass bottles with septum lids for VOC analysis.
On April 28, 2004, the customer point of contact canceled the request for SVOA and radionuclide
analyses, and the 60-mL and 500-mL bottles were returned to the customer on April 29, 2004.

The 40-mL bottles were filled to the top with soil, leaving no head-space. No preservative was
added to the sample bottles in the field. With the sample received in this configuration, it was
unclear whether low-level or high-level VOC analysis was requested, so the chemist preserved
portions of the sample for both analyses. The customer point of contact was informed of the
decision made by the responsible chemist concerning the VOC, and requested the laboratory to
report the high-level VOC analysis using sample number B191Y4-A.

3.0 SAMPLE HANDLING

Except for VOC analyses, the samples were stirred with a spatula prior to removing aliquots for
analysis. With this type of sample, this method is typically not sufficient to achieve
homogenization. However, the relative percent difference (RPD) between sample and duplicate
results for most analytes meet the acceptance criteria listed in the analytical instructions,
indicating good precision was obtained.
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As noted in Section 2.0 for B191Y4, the sample was provided in three amber glass bottles with no
preservative. Because the bottles had to be opened in a hood to obtain aliquots for analysis, the
sample integrity was compromised and the results may be biased low.

4.0 HOLDING TIMES

The analytical instructions requested that the laboratory make every effort to meet the SW-846
(Reference 5 in the cover letter) holding times for VOA. Additionally, an e-mail message was
received from the customer point of contact on April 19, 2004, requesting the laboratory to make
every effort to meet all analytical holding times.

The holding times were met for all analyses except for pH, sulfide, and mercury (Hg) for sample
Bl8XR8. For pH (24 hour) and sulfide (7 day), the holding times were not met because of an
8-day delay between the field sampling and delivery of the sample. For the Hg analysis, the 28-
day holding time was not met because of a combination of the 8-day delay between sampling and
delivery, and issues with scheduling resources and preparation of the fume hoods for the
laboratory outage.

5.0 ANALYTICAL RESULTS

The Data Summary Report, included as Attachment 2, presents the analytical results for the
requested analytes. In this table, solid samples that were prepared by water digest are indicated
with a "W" in the aliquot class (A#) column, and an "S" indicates a distillation preparation was
used. An "A" indicates an acid digest of a solid, and an "E" indicates that the stronger acid soil
leach procedure was used to prepare the sample prior to analysis. If there is no letter identifier in
this column, this indicates that the analysis was performed on a direct subsample with no
separate preparation, or with sample preparation that was included as part of the analytical
procedure steps.

Note that for most analytes, the results reported for the blank in the Data Summary Report are in
the same units as indicated for the sample. However, for the ion chromatography (IC),
inductively coupled plasma (ICP) spectroscopy, uranium by phosphorescence (total uranium),
and ICP-mass spectrometry (ICP-MS) analyses, the results reported for the blank are actually
ptg/mL.

5.1 VOLATILE ORGANIC COMPOUND ANALYSIS ISSUES

Sample B189XWk (Q42)--The concentration reported for carbon tetrachloride (CC14)
exceeded the calibration range for the requested low-level VOC analysis. Therefore, the result of
260 pg/kg should be considered an estimate. Since the entire sample was used in process during
the first analysis, no reanalysis was possible. Sample Bl8XR8 (SO4M000095) was collected at
the same time on the same day. This sample was submitted to the laboratory for high-level VOC
analysis. No CC4 was detected in this sample at a detection limit of 240 gg/kg. For the high-
level VOC analysis, some of the CC14 might have been lost due to the required process of
opening the En Core® sampler to the atmosphere to fransfer the sample to a vial for preserving.
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Sample B17N64 (SO4MOOO11 5 -The concentration reported for acetone exceeded the
calibration range for the requested low-level VOC analysis. Therefore, the result of 170 jpg/kg
should be considered an estimate. Since the entire sample was used in process during the first
analysis, no reanalysis was possible. Sample B17N68 (S04M000116) was collected at the same
time on the same day. This sample was submitted to the laboratory for high-level VOC analysis.
Acetone was detected at 660 pg/kg, but the result should be considered an estimate because it is
less than the estimated quantitation limit (EQL), which is 10 times the reported detection limit.
For the high-level VOC analysis, some of acetone might have been lost due to the required
process of opening the En Core@ sampler to the atmosphere to transfer the sample to a vial for
preserving.

Sample B191Y4 (SO4M0011S8 The concentration reported for CC14 exceeded the calibration
range for the aliquot that was preserved for low-level VOC analysis. Therefore, the result of
290 pg/kg should be considered an estimate. Since opening the sample vial greatly compromises
low-level VOC analysis, no low-level reanalysis was requested. Sample B191Y4-A
(SO4M0O123) was an aliquot removed from the same sample vial and preserved for high-level
VOC analysis. For this analysis, CC14 was not detected at a detection limit of 130 pig/kg. Again,
opening the vial may have compromised the analysis due to loss of analyte to the atmosphere.
No reanalysis was requested.

6.0 QUALITY CONTROL RESULTS

6.1 LABORATORY CONTROL SAMPLES

For nonradionuclide analyses, the accuracy of the analysis was evaluated from the recovery of
both a laboratory control sample (LCS) and an MS. The requested accuracy was LCS or MS
within 70-130% recovery. For radionuclides, the accuracy of the gross (or total) alpha, gross (or
total) beta, and ICP-MS analytes was evaluated from the LCS and MS recoveries. For all other
radionuclide analyses, the accuracy was evaluated only from the LCS recovery. The requested
radionuclide accuracy was LCS or MS within 80-120% recovery.

For the VOC analysis, a ketone mix containing acetone, 2-butanone, and 4-methyl-2-pentanone
were part of the standard mix used for LCS analysis for sample B16N61 in addition to the
requested set of compounds indicated in the letters from H. L. Anastos (References 3 and 4 in the
cover letter). These compounds are part of the quality control (QC) protocol associated with an
unrelated project. Although the LCS and MS recoveries for ketones were not required to be
reported, they are included in the Data Summary Report (Attachment 2) for sample B17N61
only.

All LCS recoveries were acceptable in accordance with the analytical instructions and the
222-S Laboratory Quality Assurance Plan (QAPP-016) (Reference 1 in the cover letter).

6.2 METHOD AND PREPARATION BLANKS

For most analyses, no analytes were detected in the method or preparation blank. However, the
following analytes were detected in the blanks prepared and analyzed with the samples.
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a. Chromium (Cr) and lead (Pb) were detected in the acid digest blank analyzed with
sample B18XR8. The level of Cr measured in the blank was about 60% of the
concentration measured in the sample. The level Pb measured in the blank was about
10% of that measured in the sample. The sample was reprepared and reanalyzed and the
reanalysis results confirmed that the original sample results were not affected by the
contamination detected in the blank. The reanalysis was not reported because a larger
sample size was used, which may have caused incomplete digestion of some analytes.
This issue did not affect the comparison of the Cr and Pb results between the two digests.

b. Uranium (U) was detected in the blank that was prepared and analyzed with sample
BI8XR8 for total U. The level of U detected in the blank was about 9% of that detected
in the sample. The reported results are considered estimates because they are less than
10 times the reported detection limit. They should also be considered biased high due to
contamination If the results are corrected for the high bias, they are confirmed by the
sum of the U isotopes reported from the ICP-MS analysis. The sample was not
reanalyzed because they were in agreement with the ICP-MS and because they would
still be reported as estimates on a reanalysis due to the large dilution required to reduce
matrix interference.

c. Thorium-232, 23 U, and z U were detected in the blank prepared and analyzed with
sample B18XR8 by ICP-MS. For all three analytes, the level detected in the blank was
considered insignificant because it was less than 5% of the concentration reported for the
sample, as allowed by QAPP-016.

d. Beta activity was detected in the blank prepared and analyzed with sample B I 8XR8 for
total beta. However, the contamination was considered insignificant because the blank
activity was less than 5% of the activity in the sample, as allowed by QAPP-016.

e. Nitrite (NO2) was detected in the water digest preparation blank analyzed with sample
B18XR8. However, the contamination was considered insignificant because no NO2 was
detected in the sample.

f. Acetone was detected in the blanks analyzed with samples B18XR8 (SO4M000095)
(high-level VOC), B18XW3 (SO4M000096) (low-level VOC), and B17N64-A
(SO4M000124)(low-level VOC). For sample B18XR8, no acetone was detected in the
sample, so the blank contamination was considered insignificant For sample B 1 7N64-A,
the blank result was less than the EQL and was considered insignificant. But for sample
B1 XW3, the acetone concentration reported for the blank was greater than the EQL and
was about 20% of the sample concentration. For this sample, since the entire sample was
used in process during the first analysis, no reanalysis was possible. Therefore, the
acetone result should be considered biased high for B I SXW3.

g. Low levels of 2-butanone were detected in the blanks analyzed with samples B18XW3
(SO4M000096) (low-level VOC) and B17N64-A (SO4M000124) (low-level VOC). In
both instances, the blank result was less than the EQL and was considered insignificant

5
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63 DUPLICATE ANALYSES

One duplicate analysis was performed for each analyte for each SDG. The requested precision
for analysis was an RPD ±20% for radionuclides and ±30% for all other methods. For VOC,
SVOA, and PCB analyzed, the analysis precision was determined by calculating the RPD
between an MS and MSD. These are discussed in Section 6.4.

In addition to the RPDs requested in the analytical instructions, QAPP-016 states that the RPD
criterion is not applicable when the sample results are less than 10 times the reported detection
limit for nonradionuclide analyses or if the counting uncertainty is greater than 15% for
radionuclide analyses. Although total U and CI had RPDs greater than 30% and 2U and 'U
had RPDs greater than 20%, the sample results were all less than 10 times the reported detection
limits. For 9Sr, the RPD was also greater than 20%, but the counting uncertainty was greater
than 15%. All other analyte results met RPD criteria stated in the analytical instruction.

6.4 MATRIX SPIKE AND MATRIX SPIKE DUPLICATE

Where applicable, one MS sample was analyzed or each analyte for each SDG. For the VOC
analysis, the samples were batched based on when they were received. High-level and low-level
samples were analyzed in separate batches. On6 MS and one MSD was analyzed for each
analytical batch. The SDGs were batched as indicated below.

a. Batch 1

b. Batch 2

c. Batch 3

d. Batch 4

e. Batch 5

Low-level batch:
SDG 222S20040061 only - B17N61 (SO4M000022) was the only sample
in this batch; MS and MSD analyzed with this sample.

High-level batch:
SDG 222S20040073 only - B18XR8 (SO4M000095) was the only high-
level sample in this batch; MS and MSD analyzed with this sample.

Low-level batch:
SDG 222S20040073 only - Bl 8XW3 (SO4M000096) was the only low-
level sample in this batch; MS and MSD analyzed with this sample.

Low-level batch:
SDG 222S20040100 - B17N64 (SO4M000115); MS and MSD analyzed
with this sample.
SDG 222S20040101 - B191Y4 (SO4MOO01 18); no additional QC run
with this sample.

Low-level batch:
SDG 222S20040100 - B17N64-A (SO4M000124); this was an additional
analysis request for this sample based on variation of colors of the soil in
the five vials received. There were insufficient vials available to provide
additional QC for this sample.

6
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f. Batch 6 High-level batch:
SDG 222S20040100 - B17N68 (SO4M000116); MS and MSD analyzed
with this sample.
SDG222S20040101 -B191Y4-A (SO4M000123); no additional QC run
with this sample.

For nonradionuclide analyses, the accuracy of the analysis was evaluated from both the LCS and
MS recoveries. The requested accuracy was LCS or MS within 70-130% recovery. An MS
analysis was not applicable for the pH analysis. For the SVOA and VOC analyses, the analytical
instructions requested that the laboratory report MS recoveries only for the representative set of
compounds indicated in the letters from H. L. Anastos (References 3 and 4 in the cover letter).
For PCB analysis, only Aroclor-1254 is included in the MS because it is the aroclor most
commonly detected in samples on the Hanford site. All analytes met the accuracy criterion
stated in the analytical instructions.

In addition to the MS analysis, an walyzed with the SVOA, VOC, and PCB analyses
to evaluate method precision. The spike RPD between the MS and MSD met the precision
criterion for all analyses.

For the VOC analysis, a ketone mix containing acetone, 2-butanone, and 4-methyl-2-pentanone
were part of the standard mix used for MS analysis for sample B17N61 in addition to those
compounds listed in the Anastos letters. These compounds are part of the QC protocol
associated with an unrelated project Although the ketones were not required to be reported, they
are included in the Data Summary Report for B17N61 only, but they are not included in the
MS/MSD evaluation.

For radionuclides, the accuracy of the gross (or total) alpha, gross (or total) beta, and ICP-MS
analytes was evaluated from the LCS and MS recoveries. For all other radionuclide analyses, the
accuracy was evaluated only from the LCS, which is discussed in Section 6.1. The requested
radionuclide accuracy was LCS or MS within 80-120% recovery. All analytes met the accuracy
criterion stated in the analytical instructions.

The Data Summary Report included as Attachment 2 does not report the recoveries for the MSD
analysis or the RPD for the MS/MSD analysis. This information is provided in Table 1 through
Table 5 for VOA, Table 6 for SVOA, and Table 7 for PCB analysis.

Table 1. MS/MSD Recoveries and RPD for VOA for B17N61.

Benzene 88 88 0
Chlorobenzene 90 88 -2

1,1-Dichloroethene 70 75 7.

Toluene 87 86 1

Trichloroethene 88 88 0

7
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Table 2. MSIMSD Recoveries and RPD for VOA for B18XW3.

Benzene 101 102 1

Chlorobenzene 99 101 2

1,1-Dichloroethene 94 93 1

Toluene 95 98 3
Trichloroethene 102 102 0

Table 3. MS/MSD Recoveries and RPD for VOA for B18XR8.

Benzene 91 91 0

Chlorobenzene 9j 91 0
1,1-Dichloroethene 92 106 14
Toluene .89 89 0
Trichloroethene 89 88 1

Table 4. MS/MSD Recoveries and RPD for VOA for B17N64.

Benzene 102 103 1
Chlorobenzene 100 100 0
1,1-Dichloroethene 94 92 2
Toluene 94 94 0
Trichloroethene 100 102 2

Table 5. MS/MSD Recoveries and RPD for VOA for B17N68.

Benzene 99 109 10
Chlorobenzene 109 114 4

1,1-Dichloroethene 85 84 1
Toluene 106 117 10
Trichloroethene - 91 96 5

8
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Table 6. MS/MSD Recoveries and RPD for SVOA for B18XR8.

Phenol 87 92 6
2-Chlorophenol 81 84 4

1,4-Dichlorobenzene 75 83 10

N-Nitroso-di-n-propylamine 82 88 7

1,2,4-Trichlorobenzene 83 90 8
4-Chloro-3-methylphenol 85 88 3
Acenaphthene 87 92 6
4-Nitrophenol 86 89 3

2,4-Dinitratoluene 80 85 6
Pentachlorophenol 72 76 5
Pyrene 79 86 8

Table 7. MS/MSD Recoveries and RPD for PCB for B18XR8.

Aroclor 1254 86 87 1

6.5 SURROGATE RECOVERIES

Surrogate standards are added to all field and QC samples for VOC, SVOA, and PCB analyses.
The surrogate is added to monitor total method recovery through preparation, sample matrix
cleanup, and analysis. All surrogate standard recoveries met the requirements in QAPP-016.

6.6 OPPORTUNISTIC ANALYTES

The VOC analysis contains results for compounds that were calibrated for in the method but
were not requested in the analytical instructions. These results are considered "opportunistic"
rather than tentatively identified compounds (TIC) because the results are more accurate. The
calculated results, chemical abstract system (CAS) numbers, and method detection limits (MDL)
for these compounds are presented in Table 8. The MDLs are included in parentheses after the
sample results. Results that should be considered estimated because the concentration was not
greater than 10 times the MDL are indicated with a (J) and those that are estimated because the
concentration exceeded the calibration range are indicated with an (E).
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Table S. Opportunistic Compound Results for VOC.

n-Butanol 71-36-3 pg/kg 260(25) 1

Tetrahydrofiran 109-99-9 pg/kg 9.6 (2.2) (J) I

2-Hexanone 591-78-6 pg/kg ND K
2-Pentanone

Carbon disulfide

Styrene

1,2-Dibmmo-3-
chloropropane

ND-Not detected.

107-87-9

75-15-0

pg/kg

pg/kg

ND

ND

500 (20) (E)

12(1.8)

.3 (0.6) (J)

ND

ND

ND

93 (2.4)

1.3 (0.8) (J)

6.6 (2.4) (J)

ND

I iI I
100-42-5

96-12-8

pg/kg

pg/kg

ND

ND

ND ND ND

ND ND
C

301 (19)

36(1.7)

7.6 (0.6)

6.0(1.7) (J)

ND

ND

ND

ND

ND

ND

ND

ND

947 (22) (E)

51(2.0)

1.5 (0.6) (J)

ND

11(0.9)

2.9 (0.7) (J)

588 (75) (1)



For sample B17N61 (SO4M000022), three opportunistic VOC compounds were reported in the
preliminary report as detected in the sample. However, further examination of the data
determined that methyl acetate was detected in most of the blanks, LCS, and samples.
Therefore, that compound was considered to be contamination from an unknown source and not
related to the sample matrix. The result is not included in this section of the report.

6.7 TENTATIVELY IDENTIFIED COMPOUNDS

The analytical instructions (Reference 2) list five compounds for VOC analysis that the
laboratory does not routinely report, as indicated in the letter from H. L. Anastos (Reference 4).
The laboratory was requested to perform a TIC search for these compounds. These compounds
were not detected in any of the samples.

Several other TICs were identified in the samples. The TICs are identified by the instrument
library search based only on masses in the spectra and are not based on retention times or
verified with independent check standards. These compounds could be misidentified because of
matrix effects. The concentrations are estimated based only on the nearest internal standard and
a presuned response factor of 1. The TIC results Are presented in Table 9.

For sample B17N61 (SO4M000022), the preliminary report indicated that three TICs were
identified during the VOC analysis. However, fluther examination of the data determined that
cyclotetrasiloxane, octamethyl was detected in most of the blanks, LCS, and samples. Therefore,
that compound was considered to be contamination from an unknown source and not related to
the sample matrix. The result is not included in this section of the report.

6.8 TARGET QUANTITATION LIMITS

The analytical instructions listed target quantitation limits (TQL) for each requested analyte
except mercury. The Data Summary Report provides MDLs. These must be converted to EQL
to compare these to the requested TQLs. For all of the inorganic methods, the EQL is calculated
as 10 times the reported MDL. The radionuclide analyses use several different conversion
factors for determining the EQL. For gamma energy analysis (GEA) and 7 Np, the EQL is five
times the reported MDL. For total alpha, total beta and 9t Sr, the EQL is three times the reported
MDL For the determination of isotopic plutonium and americium by alpha energy analysis, the
MDL is the EQL.

The laboratory was unable to meet all of the requested TQLs due to necessary dilutions of the
samples. These dilutions ensured analyte concentrations did not exceed calibration ranges and
avoided contamination and carry-over problems. For radionuclide analysis, sample sizes were
chosen based on allowable activity in a sample that is allowed in the counting room, or level of
activity compared to the standard amount of tracer added, or a sample size limit in the procedure.
The laboratory used the largest feasible sample sizes to obtain the lowest detection limits
possible for these analyses.
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Table 9. Tentatively Identified Compounds from VOC Analysis.

2-Propanol, 2-methyl- (tert'
batanol)

1-Hexanol, 2-ethyl

Butanal

Methane, nitro

75-65-0

104-76-7

123-72-8

75-52-5

gg/kg

pg/kg

pg/kg

p~gfkg

4.3

8.5

ND

ND

ND

18

|5.5

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

2,5-Cyclohexadiene-1,4-dione, 719-22-2 pg/kg ND 4.5 6.2 ND ND
2,6-bis(,l-dimethyethyl)-

1-Hexanol, 2-ethyl 104-76-7 pg/kg ND 24-, ND 12 ND

Ethane, hexachloro 67-72-1 pg/kg ND 5.2 ND 15 ND

Isopropyl alcohol 67-63-0 pg/kg ND ND ND ND 10

Pentanal 110-62-3 pg/kg ND ND ND 8.9 ND

Hexanal 66-25-1 pg/kg ND ND ND 13 ND

Ethene, tribromo

Benzoic acid, 2-
[(trimethylsilyl)oxy]-,
trimethylsilyl ester

ND-Not detected.

598-16-3

3789-85-3

pg/kg

gg/kg

ND

ND

ND

ND

ND

ND

5.7

ND

ND

6.3

cfl



7.0 ANALYTICAL PROCEDURES

Table 10 presents the 222-S Laboratory analytical procedures used to generate the reported
results.

Table 10. Analytdeal Procedures.

Direct LA-212-105 Rev. D-0

Hg Direct LA-325-106 Rev. C-0

CN Direct LA-695-102 Rev. 1-2

NH4 Distillation LA-533-101 Rev. K-0

IC Water digest LA-533-107 Rev. C-2

Sulfide. Direct LA-361-101 Rev. A-2

Total U Acid digest LA-925-009 Rev. D-5

ICP Acid digest LA-505-161 Rev. D-1

ICP-MS Acid digest LA-506-102 Rev. A-0

Total alpha/total Environmental digest LA-508-101 Rev. I-1
beta

GEA Environmental digest LA-548-121 Rev. F-5
"Sr Environmental digest LA-220-103 Rev. F-10
27Np Environmental digest LA-933-141 Rev. H-7
238Pu, 2'4Pu Environmental digest LA-953-104 Rev. D-1

IVOA

Environmental diuest LA-953-104 Rev. D-2

LA-523-118 Rev. A-2

SVOA Organic extraction LA-523-135 Rev. A-2

PCB I Organic extraction LA-523-140 Rev. B-0

Notem:
Acid digest procedure LA-505-163 Rev. D-2
Water digest procedure: LA-504-10l Rev. 1-0
Distillationprocedure: LA-544-112 Rev. A-1

Environmental acid digest procedure: LA-544-101 Rev. C-5
Organic extraction procedure: LA-523-138 Rev. D-0

13
0 1) 9091 "117

pH
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CORE NUMBER: 222S20040061
SEGMENT *: 817M61

SEGMENT PORTION: VGA

R A# IAnalvte Unit Standard % ResuLt DupLicate Averane RPD Z SDk Rec % Det LigiftCount Err%[
S04M000022 -Vinyl Chloride n/a <1.5 <1.7 n/g a 2 a

04M000022 ChLoroethane uI/K9 n/a <1.6 <1.8 n/a W/e n/a n/a 2 f e
SO4110a tethylene Chloride ug/Ka n/a <1.3 <1.4 ne n/a .rWe n/al 1 n

S04N000022 Acetone 1.1e+02 <0.92 26 /a n/a n/a 1.1e+02 i n/a
S04N000022 1.1-Dichloroethane 1ujKg nja <0.80 <0.88 n/a n/a n/a n/a 0.9 n/a
S041000022 1.2-DichLoroethene (cis & tran uLKq n/a <1.4 1.5 n/B n/a n/ n/a 1 l/e
S04M000022 Chlomform ur/Kp n/ <0.72 0.96 n/a n/a n/a n/a 0.8 n2 a
9041 0022 1.2-Dichloroethane /K n/a <0.76 <0.84 n/a n/a n/a n/a 0.8 n/s

2-Butanone -a/Kg 1.le+02 <0.82 36 n/a n/a / 1.e+02 0.9 n/a
S04N1000022 1,1. -TrIO)horoethane ua/Kg n/a <0.70 <0.77 n/a n/a W/e n/e 0.8 n/e
S04MG00022 Carbon TetrachLoride mi/Kg I n/s <1.3 19 W/e Wen .nt . . a I n/a
S04M000022 Trichloroethene p/Kg 1 90 <0.86 <0.95 n/a n/ n/ 88 0.9 We
So4nM0022 Benzene uK 9 -<0.66 <0.73 n3a n/a n/a 88 0.7 f/a
1S401MIM22 4-NMty-2pntnn ugjg1. -+2 -<0.74 -<0.82 n/a r/e nya 1.De+02 -6.8 W/e
S041000022 Tetracloroethene ug/Kn n/a <0.70 <0.77 n/ a n~p nL9 n/a 0.8 n/a
S04NOOOZZ ToLuene ug . 86 <0.64 <0.71 We n/a /a 7 0.7 n/a
SO4M0M022 Chiorobenzene u/Kg 91 <0.76 <0.84 nja n/a a 90 -0. n/a
IS04KDU22 I EthyLbenzene ueIKgO nf <0.98 <.1 n/a nfa n/a . n/a I W/e
IS04N00022 XYLenes (total) / a <_._ <IB / n/j jfn 2 n/al
S04M00 022 I 1.1-Dichtorgethene 73 <0.6 <0.84 n nifl n 70 0.8 n/a

Attachment 2
29 TRENCH4

Page: 1
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Attachment 2
29 TRENCHS

Data Summary Report

CORE NUMBER: 222S20040073
SEGMENT 9: 118lR8

SEGMENT POR ION: Acid Digest

Samplel t AR Anlyte Unit Standard X Blank Result Duplicate Average RP % Spk Rec %I Det Limit Cotnt Err%
SO M0Q 3 A Silver -!C-Acid Digest /q. <4.O0a-03 <0.743 0.924 nla n/a 94.5 0.74 n/a
S4 03 A Arsenic -ICP-Acid Digest 113 <0.0514 <9.55 <9.63 n/a n/a 111 9.6 n/a
SO4___03_ A BariuM -ICP-Acid Digest u/g 97.8 <7.30e-03 .4 N 46.7 45.1 7. 96.9 1.4 na
S04000103 A Beryllim -ICP-Acid Digest ug/Q 103 <7.70e-03 <1.43 <1.44 W/a 102 1.4 n/a
S04M000103 A Bi sUth -ICP-Acid Digest u9/9 94.9 <0.0508 <9.44 <9.52 /a 94.6 -9. n/a
SO41000103 A Cadmium -ICP-Acid Digest ug/g 94.6 <4. 2O-03 11.7 13.0 12.4 10.5 92.4 0.78 a
si4mZ A Chrois -1C-Acid Digest 97.3 0.0496 15.5 15.1 15.3 2.34 95.5 2.7 a
904iMZOOh A Coper -ICP-Acid Di t 97.6 <7.90e-03 13.2 13.7 13.4 .3 96.4 1.5 n/a
S 03 A Litium -ICP-Acid Digest 1./21100 <8.0e-03 10.4 11.3 10.8 8.29 99.6 1.5 n/
iS4MOn Ur A Marganese -ICP-Acid Digest ug/9 95.5 <3.40e-03 31) 336 323 8.21 95.9 0.63 n/a
SIUI001 A Nickel -ICP-Acid Digest u g07.4 0.0142 25.4 2Z.4 26.4 7.45 94.5 2.3 nVa
S044000103 A Ph poru -ICP-Acid Dimlt ag/q - 95.9 <4.0556 533 557 545 4.26 98.8 10 n/e
S044000103 A LW -ICPAcd Digest U919 91.4 <O.024 5.76 7.11 6.44 20.9 89.8 4.6 n/a
SO40001 Antin -ICP-Acid Diest jg 93.3 <-.0502 <9.32 -9 n/ana 79.5 9.3 W/
S04MM 03 A Setenium -ICP-Acd Dipst 9&/ 9.8 f.I 149 <18 <9.26 n/ a / 96.4 9.2 n/a
SO4000103 A StrontIna -ICP-Acid Digest /g 99.6 <330- 15.2 1 .3 16.3 13.0 98.4 0.61 a
S 103 A Zinc -1-Acid Dig 2.3 <6.9e-3 42.3 42.6 42-4 0.808 91.3 1.3 n/a

IMENT PORTION- Environmental Acid Digest

Sa mps# R A# Analyte Unit Standard K Blank Result Dupicete AiSras RPD Spkfejj Det Limit Count Err%
SO4M000104 E Uranium bPhas orescence ug/j 94.8 5.66e-03 1.22 1.66 1." 30.6 80.4 0.83 n/a
S04M000104 F Pu-239/240 by TRU-SPEC Resin uCi/j 90.9 <1.22e-04 2.26e-03 2.61e-03 2.44e-03 14.4 W/ 1.3e-04 2.0
S04M000104 E Pu-238 by TRU-SPEC Resin lonEx til/. n/a <1.31e-04 6.57e-04 5.45e-04 6. le-04 18.6 n/a 1.4e-04 2.8
SOM0U104 E N3 by TTA Extraction LCI/q 103 c2.34e- 05 2.89-O5 2.45e-05 2.6e-05 16.5 a 3.8e-05 80
£041000104 E Thorum-232 by ICP/MS U919 103 0.319 6.36 5.71 6.04 10.7 94.2 9.6e-04 n/a
S04R000104 E Uraniur-33 by ICP/MS Acid Dig uglg n/a <3.60e-03 3.24e-04 2.53e-04 2.88e-04 24.5 n/a 7.2e-05 n/a
S04K0 0104 E Urniuu-234 by ICP/MS Acid Dig un/g n/e <1.20e-03 6.78e-05 5.44e-05 -6. Ie-05 22.0 n/a 2.4-5 a
504M0DO104 E Uraniim-235 by ICP/NS Acid Dig Lg/g 99.9 9.74e-03 6.79e-03 6.44e-03 6.62e-03 5.39 109 8.8.-OS /
SO4NOD0104 E Uraniru-238 by ICP/KS Acid Di ug 101 . 1.38 0.922 0.910 0.916 1.35 98.5 4.4e-03 n/

104 E CobaLt-60 by GEA LCi/g 103 <.37-O <1.53.-0S <1.37e-05 n/a n/a n/s 1.5e-05 n/a
W841000 04 E Antiaow-125 by GEA uCi/g a <3.69e-05 <3.47e-05 <3.75e-05 W/ e njf 3..-O n/a

S04M XO104 E Cesium-l4 by GEA ujai/g n <1.10e-05 <1.25e-05 <1.209-05 a nWe nal 1.3e-05 n/a
S04M00104 E Cesi-137 by GEA ui/a 108 7.09e-05 <2.61e-S <2.54e-05 n/e n/a n/a 2.6e-5 n/a
SC4A 104 E Europi 152 by GSEA <1.%6-OS <2Ios <2.12-05 n/a n/a na 2.1e-05 n/e
50444000104 E Furpium-154 bG uJi/q n/f <4.87.-S <4.40e-S <4.77e-05 n/a n/a t/a 4.4e-05 a
£ 4M000104 E Eurogitap-ISS by GEA. uc/a '1.68e-05 <2.06e-S <2.11e-05 n/a n/ rla 2.1.-05 a
iWM -104 E A-24I by JRU-SPEC Resin lwIx uCi/g 104 <0.0166 0.309 0.299 0.304 3.29 n 0.03 2.
SO4N000104 E Alha Eny: Solids/lace u~/ 100 <6.51e-05 0.296 0.279 0.288 5.91 85.8 1.5e- 1.2
SO4M 04 E Beta in Em. SolIds/Misc 109 1.84e-03 0.0548 0.0509 0.0528 7.31 1 4.2e-04 2
5J4M000228 E Sr-89/90 Eny. Solids /101 <4.05.-f 7.41e-077 5.08.-f7 6.24.-f7 37.3 n/l 7.9e-0? 82

(~4%

BE
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SEGMENT PORTION: N4 Distiltation

S.WpLe CR A4 AnaL te Unit Standard %I Blank Result DupLicate Average RPD % Spk Rec % bet Limit Count Err%ri4MUu01U5 15 JAMMoninM Ion-IC-Dionex 100 u9/1 10 < .100 192 161 177 17.8 83.6 1.le+2 n/a

SEW4ENT PORTION: PCE

S aio RA#Analyte Unit Standard % Blank Result DupLicate Avere RPo % Spk Rec % Det Limit Count Err%
504U00OT107 1 Aroctor-1016WET by SW-846 8082 t/Kg n/a <16 <39 na n/a n/a .a a 4.e+. nta
8041000107 [ArocLor-1221WET by S-846 8082 Uq/Kg n/a <5.2 - <2 n/a n ja n/ 1.e+1, n/s
4)006107 _IAroclor-1 ET -846 LUmKg n/a <92 <.2e+02 j nja n n/a 2.e+02 We3

504M000107- _Arocor-1242ET by SW-846 8082 ug/Kg n/a <17 <40 ny a n/ol n/a n/a 4.e+01 nflf
S0414000107 . Aroctor-12481ET by W.-846 08G2 W/kg <5.3 <13 W/e ./a ./a W/e 1.e+01 eA
S94000107 I AroLor-1254WET by SW-846 8082 ug/Kg 84 <3.1 <7.4 k/a EE n n/ 86 7 nfa
S04N00107 I Armctor-1260WET bY SW-846 8052 |u/Kg n/a <23 <54 n/a n/a n/ - n/a 5.e+01 n/a

SEGIENT PORTION: Parent

Soptat RIA nlve Unit Standard X 'Blank ResuLt DupLicate Average RPD. 1 Spk Rec %I Dot Limit Count Err%
S04AC101 ryide Water Distillation ug/g. . 102 <0.550 <0.451 <0.405 qflt! 99.0 0.45 

M04)000101 Nercury bZ CVAA (PE) with FIAS:un/g 104 <1.00e-04 0.0900 0.0960 0.0930 6.45 98.0 0.040 n_
S04N000101 pH on Solid Las PH I na n/a 5.97 5.99 5.98 0.334 n a 0.010 na
s04m000101 SuLfide icrodist. & ISE ug/ 1 90.7 <0.158 <14.6 14.61 naf nfa 87.2 15 n/a

SEM4ENT PORTION: SVODA

">

S04HU0O106 1.4-Dichlorobenzene tm/Ko 84 <4. De+02 <9.6o+021 n/a n/a na 1.+031 n/al
S041000106 I jTri-n-butytphosphate ILEAD I ual <4.0e+021 <9.6e+02L nal n/a I n/a I n/al .1.+03[ nia

SEGENT PORTION:

Sa.pteE RbAt Anlyte Unit Standard Ii RLank-
S04AVOD95 Vinyl Chloride ug/Kg I n/a 1 .e+02 <5.6e+021 na Ia n/a n/a 6.+02 n/a

O4F000095 -Chloroethane u * n~fa <6.6e+02 <6.2e+02 n/a n/a /a nWa 6.e+02 1 n/a
04)000095 -MethyLene ChLoride un/Kq n/a <2.5e+02 <2.4e+02 n/a n/a n jfl 2.e+02 /a

SO41000095 Acetone .Ki n/a 8.5e+02 <1.7e+02 n/a n/ n/anj 2.e+02 n!L
S041000095 11-Dichloroethane 3.2e+02 <3.0e+02 n/a n N n/a 3.e+O2 ...
S041?000095 g 2-bichLoroethene (cia & tran uK n/t <2.8e+02 <2.6e+02 n/al na na n/a 3.e+02 nva
S4M000095 | ChLoroform um/K . n/a <1.4e+021 <1.4e+02 n/al nfal na} n/a _ .e+02 n1

ResuLt Dnlicata Ave rage RPD I Spk Rev K

SaPpLe# RA# oAyte Unit Standard % Blank Rest Duplicate Average RPD % Spk Rec % Det Limit Count Err%
S OW_106 _Pentachtorophenot _g__ 74 <4.0e+02 <).6e+02 n/a na n/a 72 1. 0+3 qfe
S04MO0106 lPhenot ug/K0 --- a <,+ <.6e+02 n/a . .a r/a 87 1.e+ 03 na

S04 00106 12-Chloohenot Ug/K9 80 <4.:i+02 <9.6&+02 Tfs n/a n/a 81 1.e+03 n/a
S04 _106 Pyrone U91KQ 91 <4.0e+02 <9.6e+02 n/a n/a rift I 1.+03 n1!
s04N4000106 -Nitroso-di-n-p laine ygm 86 <4.0e+02 <9.6e+02 /a / n/ 82 I.e+03 n/a
S04M000106 1.2, -TrIchlorobenzene SV ug/Kg 89 <4.0e+02 <9.6e+02 nta ena n/a 83 1.e+03 ra
S04M000106 4-Chloro-3-methylphenot uKq 85 <4.0e+02 <9.6e+02 n/s n/a n/a 85 1.e+03 n/a
5041000106 AcenaRhthene u/K 94 4.0e+02 <9.6+02 n/n o n/a n/a 88 1.+3 .na
s04M000106 4-NitroPenot jWKo 83 <4.0e+02 .6+0 n/a nva / 86 1.e+03 - n/a
0414000106 2,4-Dinitrotoluene ug/Kj 85 <4.0e+02 <9.6e+02 n/a n/a n/a 81 1.e+03 n/a

S044000106 2-Methylphenot m gn/ <4.0e+02 <9.6e+02 n/a n/a .. t . fl 1.e+03 n/a
C50,4 000106 3 & 4 MethyLphenot Total ju/Kg n/a <4.0r+02 <.6e+02 e15.na int a I .e+031 na

V

Det L.imitlCount Err%
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_S04NDO095 1.24DichLoroethane Ug I n/a <.5e+02 <1.4e+02 W/e n/a n 1.+_ . n/a
SO4E00095 I 2- utanone uqI n/a <1.9W+2 <1 .5e+02 n/a n/a /a n n/a I.e+02 n/a

ISo00mo95 1 .1 '1-TrichLoroethane unKg I n/* <1.4e+02 <1.3+02 .a n/. n/a n/a I.e+02 n/a
-S4MOOO9 Caron Tetrachtoride Un/A I n/a <.6e+02 <2.4.+.2 n/a n/a rWe Wea 2.e+02 r. a

S04NDW95 Trfdhioroethene uq/Kg I.-_+n2 <.7e+02 <1.6+02 W/ n/a W 89 2.e+02 n/a
|SdiM r sBenz" LW/Kg . 1 .0e+02 <1.3e+O2 =.2e+02 n/a n/a a 91 1.e02n/a

[j04Z000V95 4-Methyt-2-pentarune Ju/Ko n/a <1.5e+02 < .4e+O2 a We. n/a nta I.+02 fa
04M000095 TetnachLaroethene uKg n/J <1.4+02 <1.3+02 . /I n/a n.f nf a 1.02
04 oLune 96 <1. e+02 <1.202 n. a n jfl 89 1.e+02 na

L!P4100009 ChLor nene 1.F+Z 2 .5e <1.4e+02 n/a n/a 1 1.e+02
S4M__ _ Ethylbenzene 96nta <1.O+ <1e.02 2e+2 n/a rye a 89 2.e+02 n/a

0411000095 -Xylenes (tota) a/Kg na <. e+02. <3.Je+02. n/8 n/a n/a n/a _ 3.e+02 n/a
S0411-coroetene uK 1.2e+02 <1.5+02 <1.4e+021 n/a n n.a 92 1.e+021 n/a

MENT PORTION: Water Digest

SenpLeN RI
F-

LimitCount Err%
S04N000102 W FLuoride IC SW546 uq/g 97.6 <0.0120 <24.9 <24.7 W/le n19 102 25 n/
S04MM102 W ChLoride S-846ug/g 94.0 <0.0170 39.7 61.7 50.7 43.5 932j 3 n/e
6041600102 W Nitrite IC Mfg846 96.0 0.130 <224 <222 n/j n/a 96.4 2.2e+02 n/a
604 00102 l N trate IC 98.4 <0.139 5.91e+03 6.2eB 6.09e+03 SO75 101 2.9e+02 n/a
S04N000102 I Phosohate by IC 046u/g 98.5 <0.120 <249 <247 n! n/__ 98.3 2.5e+02 en

S04M 102 I W SuLfate by IC 5846 ug/g 95.8 <0.138 <287 <284 nfo We 97.8 2.9e+02 nle

Unit Standard %I Result Dialicate SDk Rec X

SEI

.14
Nt

RP Sk Re, X1somplea A# Standard % I DuolicateR Anatvte |unit Blank Result Aversue Cat LHaitiCcunt Err%

BtankAllAnaLvte



SOW0-906 I vinyL Chtoride ug/Kg i n/a <1.5 Al.3 /a /a nX/a n/a I n/al
S04MUUbW6 I Chioromethane un/Ka n/a < 1.6 <1.5 n/a n/e n/s n/H I Wea
0 096 I -Methytene Chioride UR/K9 n/a <1.3 <0.1 nWe n/a n/a n/2 I rye

s4m 00096 lAcetone u1Q/K9 r/a 10 We We n We n/y 0.8 n/m
Swo4009 ll,-Dichtormethone u9/K9 n/a <0.801 <0.72 nfa n/a n/a nWe 0.7 n/a

S4M00 11.2-Dichtormethen (cs&ta Kg n/a <1.4 <1.2 e n/a n a n /ana I n/s
S4M0 lChoraform u9/K9 n/ag <0.72 15 r/a n/a n/e n/a -0.6 n/m
MOW-00% 1,.2-Dichtoroethanm uM/Kg n/a <0.76 <0.68 ryea na, n/e n/a 0.7 W/e
S0O4 -096 12-Butanone Ug/Kg W/e 0.94 27 n/e /a /a n/o 0.7 n/a

Sw4k000 1..-rIchtor-ehn ug/Kg Wea <D.7 <0.63 n/a n/s n/a n/e 0.6 n/a-GM00 Iabo W Ttrcord ug/Kg nfe <1.31 2.6e+02 n/s W/e n/a n/a I nfa
ES &000 Trichtoroethene ug/K9 1.Oe+021 <0.86 <0.77 n/a nja n/a 1.0e+02 0.8n/
S6UUO-DO% Benzene uQ/Kg 1.oe+o2 <0.66 <0.59 nfa nye ni/a 1000*02 0.6 nfe

S400 4-methy -2-pentwnmn utK n/a <0.74 <0.66 n/a n/a n/a W/e 0.7 Wea
9 WN000 Tetrachlcoroethene ufifKQ n/a <0.70 0.94 n/e ne Wea Oa O.T nye

su4m00 TotUane ugLKg 96 A0.64 40.57 n/a n/a ft 95 _ .6 nfeS4000096 ChLorobenzene u/ .0+2 4.6. <. n f na99 0.7 n/s
SU4009-6 EthyLbanzene ug/Kg n/a <0.98 <AD, /a -na /aa 0.9 nte.

SOM00 yee to"l m/K9 n/a <1.6 <1.41 n/ n/e na n/a na
S04MO0096 1,71-'thloroethni ug/Ka 97 <0.76 AD.6 n/a n/e /a .n/

16-jun-2004 07:56:00
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Data Su. ry Report

CORE NUJMBER: 222920040073
SEGMENT #: B18BW

SEGMENT PORTION: VOA

SWa-Vtee Sok Rec %9 [A# Blank Duplicate %Anatvte Standard ZUnit Result Average RPD Det Limit Count Err%.
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Data Sumary Report

CORE MMER: 222S20040100
SEGMENT #: B17N64

SEGIET PORTION: VOA

SmpLe R A_ Ana yte Unit Standard X 1lnk ResuLt DupLicate Average RPD % Vpk Rec S Det Limit Cont Err%
504M00011 V I ChLoride u9/K/ <1.5 <1. a n/f n/l n/a 2 n/

SO5 6 115 chLor tne e / <1.6 <2.0 n/a ena a a 2 n/a
.9=II -w1 Mathylene Chloride cK <1.3 <1.5 n/a nu a n2a n a in/a

S049 00115 Acetone un/s <0.92 1.7e+02 na a a n_ a 1 na
S04M000115 -Dichloroethane aU/Kg n/8 <0.80 <0.96 __a a nf/a n/a e1 /

S94000 11 1 2-DIChloroethene (cis & tran ug/Ka n/a <1.4 <1.6 n/s n/a n/a n/a 2 n/a
904100011 - C(ordr. a <.72 8.7 - /a n/a n/a n/a 0.9 n/aso41000115 1,2-DichLoroothane /Ki a <0.76 <0.91 na n/a n/a Wa .9 a

SO4OO11 2-Butanone Ka a <0.82 75 N Of na nfa I 1e
04M000115 1,1,1-TrichLoroethane KA n/a r <0.70 <0.84 nfa n/aJ n3a n/a 0.8 n/a

S04100015 Caro Tt Loride WKg na <1.3 92 ne n/01 nf a _ na . 1 Wej
5 115 Triicloroithiu ui /i f Ij.e+02 <0.86 <1.0 n/a We! Ole 1.0e+02 I We

S0400011 BenzAne 1.06+0f <.66 <0.79 * ga nfa nya 1.Oe+02 0.8 na
S-MOH0115 4-Me L-2-pentanone us/4 n/a <0.74 1.2 ya a "/a n/a D.9 n/j

S4M00011 etrachLoroetben ugfKa nla <0.70 2.0 n/a /a n/a a n/a
541000115 Toluene ug/Kg 97 <0.64 1.3 ea jga 94 0.8 en

304N000115 ChLorob en WK 1.0e+02 <0.76 - <0.91 WeY uata ye 1.0e+02 .9 n/
5041000115 EthyLbanzana K /a '0.98 c1.2 n/ / /a n/a 1 /
S941000115 Xylenes total) .. j a <1.6 <1.9 n/f gJ a n.a . .s 2 '.n

S94M000115 - ,1-Dich oroathene uf/ 95 <.6 <C.91 n/p n4a1 na 94 0.9 ; nL!



Page: 716-Jun-2004 07:58:14
A-0002-1(21)

CORE NLI4ER: 222S20040100
SEGMENT #: B17N164-A

SEGMENT PORTION: VDA

Ssaml

Attachment 2
29 TRENCH5

Data Sursory Report

AU Analyte Unii t Blank Result DIgrt bate Count ErrZAvergel RPD I Spk Rtoo%
s04MO0 f24 VirwL Chloride IE/ . n/a <1.5 <1.3 W/e W/e . L /L 1 .. n/a
30400 124 LChLoroethae uA/Kg I /W <1.6 <1.4 W/e W/e n/a n/a I n/a

S 0 4M 0 0 0 12 4 _ M e thy le n e C h lo r id e u A/K g ri/a < 1 .3 < 1 .1 n /a ef n / a n2 1 1 n x/.i4zrnr12r Acetone ug~ / 7.2 X9 n/ n na /a 0.8 n0
04N000124 1,1-Dldhloroethne u/Kg nL <0.80 <0.67 a n/a n/f nL! 0.7 a
S042000124 1 2-Dlchioroethene (cis £ trWe n <1.4 <1.2 . a a n.L n01 1 a Wen/a

S04M000124 chloroform ug/K /e <0.72 13 n/a n/a a 0.6 n/a
5s4M000124 1.2-DichLoroethane ug/K9 n/a <0.76 <0.64 n/a We a /a 0.6 n/a

SO05Wl124 2-Butsnone ug/K n/a 0.95 80 n/a n/a n/a n/a 0.7 n/a
LS04M 124 1.1.1-Trichloroethane u9/a n/a <0.70 <0.59 / nj /l/ 0.6 n..a.a..y!

s04MM0T124 Carbon Tetruhtoride uw/Kg n/a <1.3 2.4e+02 na n/a Wef / 1 n/We
st4HM0W124 Trichtoroethene ug/Kg 99 <0.86 <0.72 a / a a 0.7 n/a
3S04M00 24 Benene uwKg 9 <0.66 <0.56 n/a n./a en /a 0.6 a
|S4N000124 4-Met p-2-pentanone !S/KL n/. <0.74 <0.62 a a 0.6 nfa

____4 Tet r oethene u/ <0.70 5.4 We W/ We a 0.6 en
8 4000124 Toluene ug/Kg 95 < <0.54 W/a W/ n/e 4 0.5 nJl

SO4NOOO1Z4 Chlorobenzene uq/Kg 97 <0.76 <0.64 /a nW n/a nfa 0.6 en
sa4R50lS1 Ethylbezene _/K/ <.Jna n/a ni 0.8 n/a
sOXM05 124 xytenma (total) ug/K9 n/a <1.6 <1.3 W/ n/! n/a na I n/

so4M-00124 1.1-Dichtoroethene us/fq 94 <0.76 <0.64 re n/a nla n/a 0.6 n

bet LimitStandard %



Page: 816-ji-2004 07:58:23
A-0002-1(21)

Attachment 2
29 TRENCH5

Data Summary Report

CORE NUMBER: 222S20040100
SEGMENT #: 817M68

SEGMENT PORTION: VGA

MNaP R A# A LoC Unit Standard % Blank ResuLt DupLicate Average RPD % spk Rec % Det Limit Count Err%
U4000116 VinyL Chloride ug/Kg n/a <1.Se+02 -<1.7e+02 n/a n/e na n/a 2.e+02 nfa

SO43N0O116 _ ChLoromethene u/Kg n/a <1.6e+02 <1.Se+02 n/a nfa nWe na 2.e+02 n/a
044W000116 Methylene ChLoride 7f/K a3.&0/a <.37+2 <1.4e+02 n/a n/a n/a n/ 1.e+02 Wa
S41000116 Acetone uo/Kg n/a n92 6.6e+02 Iva n/a n/ n/a 1.e+02 n/a

S04N000116 1.1-Dichloroethane UA/Kg n/a <60 <89 n/a nfa nWe nfa 9.e+1 . n/a
9044000116 1 .2-DchLoroethene (cis L tran va/Kq n/a <1.4e+02 <1.5.+02 n/a We n/a n/s 1.e+02 n/a

SO41000 11 Chlor oarm tv/K g n/a <72 <80 n/ W/a W/a I/a 8.e+01 W/e
S04M000116 1.2-Dichloroethane up/Kg n/a <76 <44 W/ n/a W e 8.e01 /aW
8041000116 2-But orne umtxn /a <82 491 n/al W/e W/e We 9. e+. We

S OO4M0116 1g11-Tr2ihloroethane uKn <70 <77 Wa . . a nfa n a ... +.1Jn a
GO400011 Carbon TetrmchLorlde u/Kg / <1.3e+02 <1.4e+02 n/e ./a n/e n/a 1._+_ 2 a

9O444000116 TrichLoroethene/ 83 <86 W / - / 9.e+01 n/
S04N00116 Benzene 94 <66 <T3 nle We n/a e+02 7.e-01 n/a

354N0ffr--14-Methy -2-psntanone gg <74 <82 n/a r/e n/a n/a 8.0+01 n/a
S04M000116 TetrachLorcethene u./K . n.. <Th <77 n/* nJf nla nla 8. +01 . /1
SOAMOCM116 Toluene /I.Or+02 < <71 Ia n/a n/a LIe+02 7.e+T1 -/a
S04M000116 ChLorobenzene 99 <76 . <24 n/e / n 1.1 +02 8.e+0I n/a

4N000116 EthyLbenzene eE <98 <1.let02 n/e n/a n/a n/a 1.e+02 We.
30414UM116 Xylens (totaL) n n/ <1.6+2 1.8e+02 W/ n/ n/a n/a 2.e+02 n/a
S044000116 1,-Iichoroethene ug/K 79 <76 <84 n/al / 85 8.e+0l n/a



Page: 916-jun-2004 07:58:35
A-0002-1(21)

Attachment 2
29 TRENCHS

Data Sunary Report

CORE NMBER: 222S20040101
SEGMENT #: 8191Y4

SEGMENT PORTION: VIA

Sampte RI AD Analyte Unit Standard % Blank ResuLt DtpLicate Average RPD % Spk Rec I Det Limit Count Err%
804M000118 inyV Chloride n/s <1.5 <1..a n/a nl/ n/a n/a 1 n.a
S04K000118 1 choromthn u/K n/a <1.6 <1.6 n/a nJa n1 n/a 2 a

SO4IO01 I MethyLene Chloride K na <1.3 <1.2 n/a ne n/a I/a a f
SO4NOOO1 8 Acetone lu/.n/a, <0.92 41 n/a e nfa n/a 0.9 /a.

118 1 1.1-Dichloroethane u g - Kn/a <0.80 <0.79 na a nfa a naf 0.8 a
504400118 _ 1.2-Dichtoroethene (cia & tran /jn/a <1.4 <1.4 n n/e n/a We. 1n/a
SU4M011 1 Chlorof orm imtKan/a <0.72 14 n/a / 0.7 n/..We.m

90440U0118 1 2-DlchLoroethane M R n/a <0.76 .75 n/a /a a n/a 0.7
4 a000118 I 2-Butanone u9/Kga 0.82 22 n/a a n/a n/a 0.8 n/a

SOM0118 1 11 1-Trichiorcethe WAR ~ | /a '<O.70 <0.69 n/a Wea nva n/a 0.7 n/a
S4 i000118 Carbon TetrachLoride ig/Kg j/ <1.3 2.9e+02 n/a n/a nx/a n/a 1 n/a

]041000118 Trichloroethene uu/Kg. 1.0e+02 <. 1.1 n/a n/a 1 n/u n/a 0.8 n/a
18 1 Benzene ug/Kg 1 .0+02 <O.69 . n/a n a n a nta 0.6 nfa

S4 I -4-Methyl-2-Dentanone uW/Kg n/0 <0.74 <0.73 n/a n/a n/a n/a 0.7 na
044000118 -TetrachLoroetsine uA/KR a <4.70 1.6 n/a W/e / n/a 0.7 n/a

904*000118 ToLuene up/Kg 97 <0.64 0.97 a a n/a rVa 0.6 n/a
.04.000118 hi orobsnzune K l.Oe+02 <0.76 y98 a a n/a n/a 0.7 n/a
S ve00118 EthylZbnna KKI n/a <0.98 <..S 7 n/a nja n/a n/a 1 n/a

$044000118 Xylenes (total) u/Kg /a <1.6 <1.6 n/9 n/a n/a n/a 2 na
so4U0f1T 1,1-Dichclroetlwne u1/KU _ 5 <0.76 1.1 n/n n/a nfa n/a 0.7 nfl

N:



FLUOR Hanford Inc. CENTRAL PLATEAU CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST F03-018-097 Pw- 1 or I

Collector Company Contact Telephone No. Project Coordinator Price Code 8N Data Turnaround
Gent/Pope/Pfister/Hughes Steve Treat 373-5869 TRENT, SAi-

Project Designaion SampliagLocation SAFNo. AirQuality
216-Z-9 Trench Chamacterization Borehole - Soil 216-Z-9/C3426 F03-018

lee Cheat No., Field Logbook No. COA Method of Shipment
HNF-N-3361 119152ES10 Govermment Vehicle

Shipped To Ofibite Property No. Bill of Lading/Air Bill No.
222-S Lab Operations I/A - N/A

POSSIBLE SAMPLE HAZARDS/REMARKS

RADIOACTIVE lTOI : 191Y Presermation coC4C Coa4C Neu

Special Handling and/or Storage Type or Container 863-_SO_
No. of Coatainer(s) 1

Volume 40ML 60mL 50I

Seuitua(I)I Speftem(2 )1n
spadd spell

SAMPLE ANALYSIS .

Sample No. MWrx*Sml i Sample Tim

8191Y4 SOIL -____xx

_, ai 1d2 k c di hO 9

CHAIN OF POSSESSION Sig aPritt Names SPECIAL INSTRUCTIONS Matrix *

R e /V Receivd in he laboratoy is tI acheve adetectia limit of 5 pCi/gand 10 pC/g for gres. alpha and gross beta,
respectivelym

RelinqaishedE NvdF -ate ie/. (1) VOA -8260A - Complete; VOA - 8260A (Add-On) [Acetonirile, Hexmne, n-Butylbiene} SW
XR2oe MM D47/f/lnf 'Iq9 -PLVOA- 270A ( )0 Sumi-VOA - I27A (Add-On) (.Z4-Trimcthylbenzthe.

R dhmsI y/RernowdFrmm DateTime y/rdIn D - (3) G. sAlpa Spectruscopy (Cesiun-137. Cobalt-6d, Europiwn-IS2,Ewopnn- s-o
154,Ehaupium-155}; Gamma Spec - 25, Cesium-134); Amnerium-24: Isotopic ornn Lm..
Fhledoium; lstot* Thorium {Thedium-2

32); lsotcpic , 990 S r-9&' epmim- 'i
Relinquished By/Removed From Dathrime Received By/Stored In D2i3e7: Total Un

Relinquished By/Removed Fm Date/lime By/Swred In Doa/nine W- w &

RelinquibhcdBy/RemovedFroia Date1rime Received By/StoredI Dateigimn y w '

LABORATORY Received fly Title Daver-mne

SECTION
Duporcoa

FINAL SAMPLE Disposal Method
DISPOSITION

A-6003-618(03/03)

2

D n .Dial, dBy



GENERATOR KNOWLEDGE INFORMATION

1. Chain of CustodyNumber CACNCOA 118478ES20 Customer identificauon Number '

2. Ust generator knowledge or description of process that produced sample. Or flat descipton of sample source:

216-Z-9 Trench DNAPL Investigation

MSDS Avalable? . *No * Yes. Hanford MSDS No.

3. List all wasle codes and consituents associated with the waste or media that was sampled, regardless of CERCLA status.
a) Does the sample contain any of the following listed waste codes?

By checking *unknown" the customer understands that no knowledge Is avalable following a carnl searh.
List Federal Waste Code(s): List Consituents):

P Codes:

U Codes:

K Codet -

Fodt Foo1l Carbon tetrachloride

b) List applicable characteristic waste codes, flash point, pH, consituents, and concentrations as appropriate.

D001: [ FP<104*F C FP1l00<140F . C DOTOddlzer

D002: C pH5 2  C pH 112.5 C Solid Corosive (WSC2) -

000: C Cyanide SuliNde 0 Water Reactve 3 other
0004-0043 (Identify applicable waste codes and concentrations): OWper adr rforme)

Oves @jNo

O Yes @No

O Yes ®No

@ Yes 0 No

OY
O v
Oy
O Y

(No

No

®No

®No

o unknown

o Unknown

o Unknown

0Unknown

o Unknown
O Unknown
0 unknown

o Unknown

c) If duractistIafit n known underlng hazrdoua contuents (UHCs) reasonably expected to be present and their concenratlons that may be
present above tel- IC eatment sladard (40 CF 26aA6t):

N/A

d) Ustany known Land Disposal Restrictions (LWR) subcategodes. If applicable (40 CFR 268.40):

N/A

e) Ust any applicable Washington State dangerous waste codes: O uimd f

WT01: Oves @No Ounknown regulted)
WTO2: 0 Yes ® No 0 Unknown
Wool: OYes ®No 0 unknown
List constituents and concentraions:

(State mixture rule for Ignitability)
WP: Oves ®No
WP02: O Yes No
WPOS: O Yes ®No
F003' 0 Yes (j) No

O Unknown
O Unknown
O Unknown
O Unknown

4. Is this matadal TSCA roguealed for POs? O Yes (No Q Unknown 0 Analysis quested

List Concentration if applicable:
If yes. what is the source of the PCs? (see TSCA POD Hanford Sit. User Guide, DO/RL-20014-0)

O PCB Uquid Waste PCB Burk Product Waste 0 PCB Transformer !

o PCB Remediation Waste 0 PC R&D Waste PC contaminated a
0 PCB Spill Matedal C PCB Item Ohler PCS Waste (

500 ppm 0 unknown

electical equipment (capacitorlballast) <500 ppm

et)

5. Is hs malerial TRU? 0 Ys 0 No @ Unknown

page ,1 of 1 A-002-990 (08fl3)

911 I' (1t 1i

I.

6 ACCURACY OF INFORMATAMON
Based o y %inquiry of 1h1me lndlvidul epnsble for obtaiining this Information. that to the best of my knowledge, the Inforrmation

ene thi docume r a
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CH2M-0401824

Attachment 3

SAMPLE BREAKDOWN DIAGRAM

Consisting of 6 pages, including coversheet

0t~ U " (1 8



Z9 TRENCH4
216-Z-9 Borehole samples
Group 222S20040061

B17N61
3x40 mL amber

glass septum bottle
(cool 40 C)

S04M000022
VOA

(Motdt &260)

=O-Vd



Z9 TRENCH5
216-Z-9 Borehole samples
Group 222S20040073

B18XR8
60 mL amber

glass septum bottle
(cool 4*C)

ii
S04MOO0099

B190T8-A
20 ML glass/poly

S04M000097
ORmr

B18XR8
60 mL amber

glass septum bottle
(cool 40C)

li
S04MO0 100

Piweied

B18XR8
120 Evl bottle
(cool 40 )

SO4MO 101

us

sulfitD

id
Thsgst&

Bnnr nmantel f9
Digt
Digest4

WSW
L-\ Digeat

S04M000106
SVOA

@hflid 8270C)

S04M000107
PCB

@Atdod 8082

S04M000108
"*Pu d %

S04M000228 SO4MO00102
IFCLNO,

NO,. PO., S04

S04M000103
ICP: S A Ba, Be,

Bt, 01, Cr, Ca,
Pk~ L4, WMNI
Se, Ag, P, Sr, Zn

S04M000104 S04M000105

ICPIMSWJ MUsH

TotalU

Sv pc.BECB R
NHl

IC: NH.

AZ.

I ---i



Z9 TRENCH5
216-Z-9 Borehole samples
Group 222S20040073

B18XW3
Ux40 mL. amber

& septim bottle
(cool4 0 C)

B18XR8
:3x5 g EnCore

Sampler
(cool4-C)

S04M000096
VOA

(Athod 8260)

(Iow-)evd)

S04M000095
VOA

Metod 8260B)

Zn



Z9 TRENCH5
216-Z-9 Borehole samples
Group 222S20040100

B17N64
3x40 mL amber

glass septum bottle
(cool 40C)

i
S04M000115

VOA
Mtod 8260B)

Oow-Level)

B17N64-A
W0 mL amber

glass septum bottle
(cool 40C)

i
S04M000124

VDA
(Method 8260B)

(addition l -level

B17N68
Wx g EnCore

Sampler
(cool 4-C)

?!I

- S04M000116
VOA

(Mathod 826M3)

cit



Z9 TRENCH5
216-Z-9 Borehole samples
Group 222S20040101

B191Y4
3x40 mL amber

glass septumi bottle
(cool 40C)

I i
S04MOO0118

VOA

(pru. auon n

B191Y4-A

S04M000123
VOA

Ipe.capr i r

B191Y4
60 L amber

(cool 40C

B191Y4
500 mL bottle

S04M000119 S04M000120
Recded Received

Analysismus was cancelled per customer
contac on 04. Samples were retund to

customer on 4129/04.

45

.5 4.

N.



CH2M-0401824

Attachment 4

SAMPLE RECEIPT PAPERWORK

Consisting of 12 pages, including coversheet

9 0 C) 1) 3 ?~



FLUOR Hanford Inc. CENTRAL PLATEAU CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST F3-018O58 Pw I of I

Collector Company Contact Telephone No. Project Coordinator Price Code SN Date Turnaround
Pope/PfstEl/Hughj Steve Trait 373-5869 TRENT, SJ P Ce Dan

Project Designudon Sampling Location 0v '(W"" SAFNo. Air Qualt
216-Z-9 Trench Chwrfeizhlin Borehole - Soil 216Z.9C3426 - Intervalu4646" 'TO' - -11.7- F03-018 -

Ice Field LogbookNo. COA Method of Shipment
- 0 f - HNF-N-3361 119152ES10 Ooverment Vehicle

Shipped To Offilte Property No. Bill of LadIng/AIr Bil No.
222-S Lab Operations N/A .I/A

POSSIBLE SAMPLE HAZARDS/REMARKS
RADIOACTIVE TIE T0: Bl7NNO Preservation

p -

Special Handling and/or Storage T of Container
SAMPLERS: CollectS gw5ih the ewe sampler. If RAD <0.5 No. ofContainer(s)

rejWhr fake sample to WSCF. Sample analyss m st oc'r in 48
honry orpreserve with nuthanot Volume

SeBl.MW Qin

SAMPLE ANALYSIS

Sample No. matrix 0Sample Date Sample Thri-

B17N61 SOIL 3-A oS - - -

CHAIN OF POSSESSION Sigart Nome SPECIAL INSTRUCIONS Matrix

--- F(IVOA260A-Cooplot: VOA - $260A (Ad-) (tacelilri~e,Hexanen-Butytbenzenal

R 13;33 loved "- R

ReliquishedyR Ren WfteiedyfS ,daDteTm

Relinquished ByRmfenvd From Dale/Tase Recewcvd By/Stoed In Date/Time

- LABORATORY ReccivS By 'rile Da'Tie

SECsON 
Diposd BY-FINAL SAMPLE Di-Pee- -led DipsdyDAtfifne

S DISPOSMlON

,003-618(03103)



FLUOR Hanford Inc. CENTRAL PLATEAU CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST F03-018-082 rag 1 0r I

Collector Company Coutact Telephone No. Preject Coordinator Data Turnarond
PopePfister/Hughes/Wiberg Stew Trent 373-5869 TRENT, SJ

60 Days
Project Designation. Samping Location SAF No. Air Qualiy []

216-2-9 Tinch Characterization Borehole - Soil 216-Z.9/C3426 F03-A-L

Ice Chest No. Fled Logbook No. COA Method of Shipment
HNF-N-3361 1191521610 Govemmnt Vehicle

Shipped To Offsite Property N. BID of LadingfAir Bill No.
222-S Lab Operations N/A N/A

POSSIBLE SAMPLE HAZARDS/REMARKS

Preservation

Special Handling and/or Storage Type of Container -

No. of Contaioer(s)

Volume

See Itan (I) in
-I-S a

SAMPLE ANALYSIS

Sample No. Matrix Sample Date Sample Time-

B1 8XR8 SOIL

CHAIN OF POSSESSION. Sign/Print Names SPECIAL INSTRUCTIONS Matrix'

SReceived By/Stod() OA - 8260A - Complete; VOA - 820A (Add-On) (Acetoildle Hene, 1.Bldybenen)

Renquihd llyllwR e FroM I Datenfimn -Rvevd ySord DatiMrn nr

Relinqeddhad ByBmoe !rmi yStured In .Do 4- v-.(- -W,.ahainequiehed By/Removed .rn Data/how Received ByIStor dnd Dataime - ""os"s~ e 1100-1 1Y& Da 41N4y; tV~s 14Yif -

RelnquiAhed By/Removed TIMO Dateffime Received By/Stored i DaBwimeRelinquished By/Removed Fton Dattf Hime Recive By/Sttehd In '-attjr WIwip

LABORATORy ReceivodBy 
Iwo - ecivdeB/Sore

SECTION

FINAL SAMPLE Died e od l M. hod 
Dsoe 

R i B S d'De n

DISPOSITION

A400Q3-618(03/03).

C

e



FLUOR Hanford Inc. CENTRAL PLATEAU CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST F03-018-091 JPa" I of I
Collector Company Contact Telephone No. rectCoardiustur

Pope/Plister/Hiighes/Wibcrg Skvw Trent 373-869 TRENT, S

Project Designation Sampling Location SAF No. Air Quality 60 Days
216-Z-9 Trench Charactcization Botehole - Soil 216-Z-9/C3426 ID F03-01-

Ice ChastN. Field Lagbook No. COA Method ofShipment
It Og a - 6!0024 HNF-N-3361 119152ESIO Governt vchicle

Shipped To Offsh: Property No. Bil of Lading/Air Bill No
222-S Lab Operations N/A _ _ A

'OSSIBLE SAMPLE HAZARD S/REMARKS

Prcservuiosi

Special Handling and/or Storage Type of Container

No. of Container($)

Volume -

Sc kern(I) in

SAMPLE ANALYSIS

Sample Nlo. Malsix " Dae Sample tune;

B1 XW3. SOIL -

CHAIN OF POSSESSION Sigan-riat Names SPECIAL INSTRUCTIONS Matrix

-- n /j y/tt red a q 3  (I) VOA -26OA-Comp.eteVOA-826OA(Add-n)ActonitrkHexn-BufbtylbetI

dye d Fuom - Rei Byime / - - w
lbilr0-00

un)rnc4d

Relinquished By/Removed Fron Drdfriamn Received BydStoed In Date Vina-

Relinquished By/tenoved From Daterrif- Rectived By/Stoned In Dateirume

LABORATORY Received By -Dtetan
SECTION

FINAL SAMPLE Disposal Method Dlipwed By D.mefne
DISPOSITION

A-6003-618(03/03)



1. SHIP FROM U.S. DEPT. OF ENERGY C/O

Company Fluor Hanford, Inc

Address Z-9 Trench / 200W

CityStte,Zip Richland, WA 99352

Contact 14. A. Baechler

Phone 509-531-0638
1. SHIP To
Company CR2M Hill Hanford Group

Address 222-S Analytical Laboratory / 200W

City,%Sate,Zip Richland, WA 99352

Attention R- A. Bushaw

Phone S09-373-4314

Proper Shipping Name: R

excepted package - empty packaging
excepted package - instruments or artides
excepted package - limited quantity of material
excepted package -articles manufactured from
natural or depleted uranium or natural thorium
Special Form, n.o.s.
Low Spedlfic Activity, n.o.S.
n.o.s.
Plste, n.o.s.
Surface Contaminated Object

Tvpe A Package

adIoactive Material,
7 UN2910
7 UN2910
7 UN2910
7 UN2OIO

7 UN2974
7 UN2912
7 UN2982
7 UN218
7 UN2913

7 UN2915

RADIOACTIVE
SHIPMENT RECORD

0000327 3.
Pagel eof1

Ship [ Prepaid Q Collect 4.

Via Motor QAirPsgr QUPS
L Rail E Air Cargo S artier

SHIPMENT AUTHORMZATION NUMBER

.Marings Applied . 6. For Normal Form only T.

Radioactive - LSA Identify
Radioactive -SCO Physics[ Forn [3 Uiquid Ej Gas
Type A Z Solid
Type B with trefoll E Chemical Form E Elemental

Description 8. E Metal E] Nitrate

5 Oxide E Mixture
LSA-11 El Ofher
LSA-111 EMERGENCY RESPONSE 9.
SCO-Ii Telephone 59-7-3 0

La Aplie 10.Emergency Respeonse Gulde(s) 1 163Labels Applied 10I eehne ~ 33 Q
Empty Highway Route Controlled Quantity 5

d:I Exclusive Use Shipment

Radioactive Yellow - 11 3 with instrctions
Radioactive Yellow-Ill -Placards Applied5
Sabsidiary Hazard If Rat Spedfy.,

Fissile Excepted, Grams 2. 612E-5
Excepted Package Statement C

Waming - Fissllt Material Controlled Shipment Do NOt Load More Than __'_ Packages Per Vehicle. In Loading and Storge Areas, Kep at Least
20 Feet From Other Packages Bearing Radioactive Labels.

11. l. PkNod.lPaclag COCiSpec I eI No. I Seal No. I Isotopes T.L I s# a. I or. .WlV.

1 VPS-BxKT- 4H2V/X71//03/USA 1 N/A AM-241, Pu-239 D 5.4025
005c /k4563 -o-

(Shipper may descdibe package In detail on one of the unused lines above) TOTALS 1) 0 " 1''
This Is to certify tte above named materials are properly classifted, described, packaged, marked and labeled, and are in proper condition for
fra lI n pllcebte regulations of the Department of Transportation.

of DOE-RL Date Organization Complete Cost Code (Inc. End Function)

"11. M J 1' . 04/14/2004 FH Geosciences Support 119152ES20
13 u se t a Dose Rate 0 1 Meter from Surface mears ouuteruonainer I KLGK LAU UK EXWUiIVe Uts

of Package
<0.005 or mSvftr <0.005 or _ rmSvmhr <0.41 Bq (22 dpm) 6 y /=m2 Surface <2 mSv/hr (200 mremnhr)

0.5 a mresnjhr (N+6 1) .5 or mrem/hr (N+. y) <0.04 Bq (2.2 dpm) a lm 2  0 2 meters <0.1 mSv/hr (10 mremhr)

Addional Data and Instuctions <Tbl. 2-2 HSRCM @ Cab <0.02 mSvhr (2 mreVlhr)
Onc. Reading on Internal P Onsite Limits or sleeper (UsingN+1 7)
b sg - n n dg.. W A, SurveyNo . Date

14. REUIVE5THO 4ATI'N
Shipment has been Inspected and verified to be in compliance with DOT regulations
Authorized Printed Data
Signature Name

15.I ALITHORIZ.AliON FOR 5HIPMdENT
AR [RASPORT CARGO AIRCRAFT E A*SENGER AIRCRAFT 1kguniensions (cm)
CERT FCAIN Cargo Aircraft Only I E Ltd Qty L] Research/Madical Diagnosis

[] N/A Labels Applied IF <3 T.. E] Human Medical Research

17. urrli AUETHORIZAThON

t ra k mIo D a te S h ip p e d H O W a n -E T A

Meeed - wyere Approved for Whiment Offshe Date

A-(003-214 (08/01)

Q 0 0 00) 4 2

12.



FLUOR Hanford Inc. CENTRAL PLATEAU CHAIN OF CUSTODYBAMPLE ANALYSIS REQUEST F03-018-96 Pug' L of L

Calc~.C C oact Teteloac NL PnlzctCocrdketor SNauuoon
oflec joy /- *vPa . 4 r r rs S Pre C wd 8N 6 D ay""'"

Prwett DesIsafUo SsmpuaLomlo jj //2 SANt Air Quality [ 60 Daw
216-Z-9TrcuhcCharaerization Borhole- Soil z/&-- - / P03-019

ice Chest Na. Fidd Losbook No. CA Wand o shimnnt
P. P .. 04 tqtvr -p.- IV -. V/E a.-

ShIpped To OfBdil Prlery NI. BAI of Lading/Ar Bl No.
222-S Lab Operations. __

POSSIBLE SAMPLE HAZARDS/IEMARKS .

Special Handling and/er Storage Qutc of ______

No. of Cootaner(s)

SAMPLE ANALYSIS

S_ ni_ o.IMb_ Itmze Dmayehte Sarmpla Thnu

CHAIN OF POSSESSION Sign/frtt Names SPECIAL INSTRUCnIONS Matrix

ftfinqui ivd~y Byrdakm D IV na wehivldveytosn D ViWP. M -sow

Rlinquished ByRemovd From thtrho imd ByStor In Dorftim s"Wk

Rclin~qushcd BVymwioed From Dshwriff geeved ByA.9trod Ia W&Thw [3q-w3a
w -W

Rctluqishd Bymemaved From D tlmrh vd Bylstomr In Duinhe -

tagnqubhsd ByiRIvId From Dostinme teeeid ByStred Ia Datc/i e

LABORATORY Receewd By Title Dataloe

SECTION
FINALSAMPLE DispeasIMethod Diop-ed By DOmeife

DISPOSITION

M10D03-618(03M)



FLUOR Hanford Inc. CENTRAL PLATEAU CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST F03-018-28Z Page 1 of I

Collector Company Cantact Telephone No. Project Coordinator Price Code gN Data Turoarenud
Pop/Prister/Hughs/Wibag Steve Treat 373-5869 TRENT, SJ P C Da a

Project Designation Sampling Location SAF No. Air Quaty E 60 D
216-Z-9 Trench Charackerization Borehole - Soil 216-2-9/C3426 F03-019

ice Chest No. Field Logbook No. COA Method @1 Shmpment
HWN-N-3361 I 09S2ES1G

Slipped To Offulte Property No. B of LAding/AIr Dil No.
222-S Lab Operatious N/A NIA

POSSIBLE SAMPLE HAZARDS/REMARKS

Preservation Col C C

aG GAP

Special Handling and/or-torage Type of Container -o Gi_

No. or Cominer(s) 2 1

60ML 120mLVolume

See ha, (1) i See ham (2) to

SAMPLE ANALYSIS

sauple No. Mdii' Sample Date: Senplc Time

BIBXRS SOIL L 0/ o_

- . - - - - - ~*
CRAIN OF POSSLSSIN Sigz/rint Ntames

R ished V*- DMtvat m R c i d y in V 2

Frfm PAre o By ea Ro7
R'qhed fwcvedr *ffhlN R BS t Dole/T h

RdlnediMhW By/Removed FvW Dwtari-~n Received By/Stcted 1.Dleue

ReaqisedByRevdFr.. Dole/rune 7 Rec;ne By/stored in DoelfIum

RelinmsMed By/Renoved From DNWe&fin Received By/Stored In Doe/lime

-- 1 .9_ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ - -

LABORATORY Re-ev!d ,Y
SECTION 11tht

SPECIAL INSTRUCTIONS

(1) Semi-VOA - I27OA (TCL); Sem-VOA - 8270A (Add-ON) (1.2,4-Timehylbenzene,
Cyclohewnone, Tributy} phosphate); PCBs - 8012
(2) ICP Metal -l6010A (TAL); CP Metals - 6010A (Add-on) (Arseni, Bemylium, Bismuth, Lead,
Utimn, Phospos Seleniun, Sirnalimn); Mremy -7471 - (CV); IC Aniord -300.0 (Chlodde,
Fluoride, Nitrorn in Niirte, Nitmgen in Nitrite. Phosphlte. Sulfite); Amwoiau + Tota Cyuide -
9010; Sutaes - 9030; pH (Soi)-9045 300.7

A 'Auw54 &1r6!j rf eA .r4

-WI

A-A

ut-wI"
L4AMt

X00-

Due.Tin

FINAL SAMPLE Disposil MJ - By D
DISPOSITION

,.A4003-8168(03/03)

I



"t. HiP FROM US. DEPT. OFENERGY CIO RADIOACTIVE 0000331 3-
company Pluor Hanford, Inc. SHIPMENT RECORD Pagel of 1
Address Z-9 Trench / 200W Ship Prepaid ] Coiled 4.
CIty,StateZp Richland, WA 99352

Vi Motor flAir Psgr fl]UP'S
Contact M. A. Baechler E] Rail Ad Ar Cargo Fi Site Carrier
Phone 509-531-0638 SHIPMENT AUTHORIZATION NUMBER N/A
2. SHIP TO Markings Applied 6. For Normal Form only 7
Company CH2M Hill Hanford Group Radloactive - LSA Identfy
Address 222-S Laboratory / 200W Radioactive- SCO f Physical Form ~] UquId 0 Gas

Clty, State, Zp Richland, WA 99352 Type A Z Solid
Type B wit trefoil [ Chemical Form E Elemental

Attention R. A. Bushaw Deacription a. Metal hwNitrate

Phone 509-373-4314 Oxide Mixture
5. HM Proper Shipping Name: Radioactive Material1  LSA-11 E] Other

excepted package - empty packaging 7 UN2910 LSA-1II . EMERGENCY RESPONSE .
excepted package - Instrumentor articles 7 UN2910 SCO-1 Telephone 1509--373-3800
excepted package - limited quanify of material 7 UN2910 SCO-I1 eenc e 80I
excepted package - articles manufactured from 7 UN2910 Labels Applied 10. Emergency Response GuIde(s) 163
natural or depleted uranium or natural thorium Hlghway Route Controlled Quantity
Special Form, n.o.s. 7 UN2974 Radioactve White - R Exclusive Use Shipment
Low Specific Activity, n.o.s. 7 UN2912 Radoactive Yellew - 11 With instructions
n.o.s. 7 UN2982 Rloac erds AppYoed .
Fissile, n.o.a. 7 UN2918 adioati Yellow - If Ral Specify:
Surface Contaminated Object 7 UN2913 FbiaE p Hzard t Ia eypd, Gramns 3. 55E.- 4 .

X Type A Package 7 UN2915 Excepted Package Statement E
Warning - Fissile Material Controlled Shipment Do Not Load More Than 117K Packages Per Vehicle. In Loading and Storage Areas, Keep at Least

20 Feet From Other Packages Bearing Radioactive Labels.
No. Pkg. Modul Package COCSpec Serial No. Seal No. Isotopes T.I. BrPackase GrtW K
I VPS-BXflT- 4H2V/171/S/03/USA 2/03- N/A Am-241, Pu-239 0 6.611G

(h 00p / d4563 050024

(Shi ppr may describe package In detail an one of LWe unused lines above) TOTALS 1 |F

12. This is to certiy the above named materials are properly classified, described, packaged, marked and labeled, and are In proper condition for
tran lion a ing to applicable regulations of the Departrnent of Transportation.

e Irgn n if of DOE-RL Date OrganIzation Complete Cost Code (Inc. End Function)

04/16/2004 IFE Geosciences Support 119152ES20
13. sura'e Dose 5e o gs - Dose Rate C 1 Meter from Surface Smears or Outer Container I KUCK LOAU OR LXCLUSIVE USE

<0.005 or mSvihr <coo o_ _ <0.41 Bq (22 dpm) R y /ern 2 Surface <2 mSvlhr (200 mrem/hr)
0.5 or mrenm/hr (N+B y ) 0.or mremir (N+0 ) <0.04 Bq (2.2 dpm) a /cm2  g 2 meters <0.1 mSv/hr (10 mram/hr)

Addtor -D rat r (N 11 T ) ON or:(N11y Tbl. 2-2 HSRCM § Cab <0.02 mSv/hr (2 mrem/hr)Additional Data and Instructions oatLitsrslerI
(inc. Readings aon Internal Packaging) Onalte Umita or sleeper (Using N+1 y)

S re - Raltion Mon ng Bldg. fjFJw -survey No. DateSS!Aw Trbh.SCe
14. REC

Vocde Numb D IG C SGNA Dat

Shipment has been Inspected and verfied to be In compliance with DOT regulations
Authorized Printed Date
Signature Name

16. - AUTHORIZATION FOR SHIPMENT
AiR TRANSPORT CARGO AlCRAFT PASSENGER AIRCRAFT Pkg. mens ons (cm)
CERTIFICATION [- Cargo Aircraft Only E Ltd Qty [ Research/Medical DiagnosIs

5 N/A Labels Applied Q <3 T.1 Human Medical Resear h

17. i . hLFsrE AUTIORIZA ION
' fI I I Ntl.

*JiwS cy

uasc cdppmu nuvunw

L'rnu- Approved For anipment V11sn1e

r_ A

urt

- ) 4 A-6003-214 (08/01)

r- ng 0.

urveyed y



FLUOR Hanford Inc. CENTRAL PLATEAU CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST F03-018-059 P.g 1 or I

Collector Company Contact Telephone No. Project Coordinator d
Pope/PristedHughes Steve Tnt 373-5169 TR , sj Price Code SN- Dat Turn

Project Designation Sampling Loedon SAF No. Air Quality [ 60 Days
216-Z-9 Trench Charweerizaion Borehole - Soil 216-Z-9IC3426 - interval 119'-1215' F03-018

le Chest No. 0 c-3 Fleld LogbookNo. COA Method of Shipment
- HNF-N-096 - m 119152ES10 Governmoct Vehicle

Shipped To Offalte Property Na. Bii of Lading/Air Din No.
222-S Lab Oprafions N/A N/A

POSSIBLE SAMPLE HAZARDS/REMARKS

RADIOACTVE TJE 70: BlYNN4 Preservation C

Special Handling and/or Storage Type of Container _

SAMPLERS 7V PUT 5 gusa into each vial with the encre sampler. No. of ContalnerQs) 5
Bates are pre-labeled Write the Heots ,mberjfrum ie c an a~~
each vial. Volume

See km (I) I1

SAMPLE ANALYSIS

Sample No. Matrix t  Samplc Date Sample Tunfe- - - - - -- - -
B17N64. SOIL -1/ - Al /o/ 00

CHAIN OF POSSESSION SigmPrint Names SPECIAL INSTRUCTIONS Matrix*

DatRecmved FIene~,, v ~ Reeiv ' rDof/yk ** 222-S Labotfry win provide 40 wL VOA vials tint have been p-weswvd with sodiw bisulfrt .

f (1) VOA - 260A - Conpisle; VOA - 8260A (AM-On) (Aceonitrile, Hene, n-ButylbeeAe)
R*Wqvish BylRto doflm Rectived By/skovid b Daterfife a 4

Rduihed By/Rmoved From Datafrinme Received By/Stared In Dste/rme A-Air
in-orw so"
DL-cr. Uwik

Rcnqui*d Bylamoved h-om Dateleno Received By/Swred In VDat utf

SRelinquMed By/Reevecd F-ro Daefne Received By/Stored Is Dteflre X-mr

Rcliquished By/Ranved From DOte/tune Received By/Stored In Datseizne

LABORATORY Reoeived By Title Daterrime
SECTION

FINAL SAMPLE Diposal MeIod Disped By Dawe

DISPOSITION -

A-M03-818(03/03)-



FLUOR Hanford Iuc. CENTRAL PLATEAU CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST F03-018-060 P-ge j of 1

Collector Company Contact Telephone No. Project Coordluator Pri Code N Data Tunrou d
PqpW/Pi0werHughbs Steve Trent 373-5969 TRENT, SY ccd S 0Dy

Project Designadion - Sampling Loudton SAF No. Air Quality D Dy
216-Z-9 Trench Characterization Bordhole - Soil 216-Z-91C3426 - Intval 119-S121.5' r03-0 1D

IceCheatNo.arP FieldLogbookNo. ffiso- COA Method o Shipment
HNF-NJG6-' 4a4- 119152ES10 Oovenment vehlce

Shipped To Offsite Property No. Bil of Ladiug/Air Bi! No.
222-S Lab Optrations N/A M:/A

POSSIBLE SAMPLE HAZARDS/REMARKS
Cod4CR4DOAC7TVE TiE TO. B)7NNJ Peaervuldoa

Special Handling and/or Storage Type of Container -

SAMPLERS: Collect 5 g with the encore mpler. If AD 0.5 Na of Container(s)
wrenvfr take sampke to WSCF. Sample analysis must occr in 48
hours or preserve with methanoL Volume

Oct hem (I) h

SAMPLE ANALYSIS

Sample No. Matrix *Somple Daec Sample Tifme

B17NBO SOIL _-2_-_-/ _

CHAIN OF POSSESSION SIgn/Print Names SPECIAL INSTRUCTIONS Matrix *

D w Df e(1) VOA - 8260A -Conplte; VOA - 3260A (Ad-On) {Aceanitrile, Hexa, n-Betybam}mc)

Re qyd (y(vWFM R (ved yfStord In Dat/ime SO1S

Relivnquihed UyrRumved From DetAJime Roceived By/md In Dst%,e -

Relinquished By/Rcmavd Frem DatwfiynE Rvenevd Oy/St md In Daterrmie m-WIs

Refinqwiahed By/Removed Fr Date/ihme Rm d By/Strcd In Dar-Jrhne .x-Or

Relinquished By/Removed rm D ned tom In DaInTune

LABORATORY Rceived By Tid( D03ime
SEACTION

FINAL SAMPLE DispoWa Mdthd Dispo-d By D&Merime
DISPOSITION

A-6003-618(03W0)


